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DBBC Issues - v107



• Issues from the stations? Loading times? 

• Big remaining issue: negative Tsys TPI values in log files! 

• Useful data from Session 1 and 2? 

• Uwe script to fix the negative values and create ANTAB…  
    Does it take into account -2.0 values?

DBBC Issues - v107



NME Results & Feedback



• L band 

• Tianma: high leakage in cross pols. Already reported in the past. 

• Urumqi: Linear polarizations. 

• Jodrell Bank: Using Rubidium maser. LO tuning improved. 

• S/X band 

•Westerbork, Effelsberg: recording issues. Unclear reasons (fila10G?). Fixed after 
NME. 

• Noto: no fringes at X band. 

• Tianma: only fringes in S/X. 

• C band 

• Noto: broken C-band receiver. 

• Tianma: broken drive system. 

• K band 

• Noto: No feedback provided on www.

2018 Session 3 – NME Results



2018 Session 3 – Feedback

• Tianma: ~50% polarization leakage (old problem).  

Disk packs overwritten due to the use of old version.  

Antenna elevation drive failure on 17 Oct 2018. 

• e-MERLIN: fringes! But recording issues. 

• Urumqi: linear polarizations. 

•Westerbork: high leakage between polarizations. 

• Noto: mostly out due to broken C-band receiver. 

• Kunming: unstable fringes (only in part of observations). Reasons? 

•Westerbork: maser out of lock. No fringes.



2019 Session 1 – NME Results
• L band 

• Jodrell Bank (Lovell): Warm receiver. 

• Onsala: stopped due to strong winds. 

• Tianma: linear polarization. 

• Urumqi: linear polarization. Invalid TPI recording. 

• Svetloe: broken LCP. 

• Arecibo: did not participate. No feedback. 

• C/M band 

• Tianma: High leakage between pols. fixed! 
             Vdif data in parallel: weaker fringes. 

• Urumqi: swapped polarizations. Invalid TPI recording. 

• Svetloe: broken LCP. 

• K band 

• Effelsberg: out due to strong wind. 

• KVN: 7% invalid data. 

• Noto: no fringes detected. No feedback in www. Unclear problems.



2019 Session 1 – Feedback

• Tianma: Fixed the polarization leakage. 

• Urumqi: No ANTAB files produced (invalid TPI recording). 

• Svetloe: Broken L-band LCP. 

• Jodrell Bank: Wiggles in LCP discovered! (since 2017/2). Only 

visible with high frequency resolution. Problematic receiver 

board in one optical-to-RF converter (solved for 2019/2). 

• Medicina: Drive control broke during e-EVN (22 Jan 2019).



2019 Session 2 – NME Results

• L band 

• Tianma: vdif data in parallel. Similar signal. 

• Arecibo: problems extracting the data. Solved after NME. 

• C band 

• Tianma: high percentage of invalid data in some scans. 

• Kunming: fringes only in RCP (after changing from CDAS to DDBC2). 

• M band 

• Effelsberg: linear pols. 

• Sardinia: antenna control problems. 

• X band 

• Urumqi: swapped pols. Fixed during NME. 

• K band 

• Tianma: broken hard drive fixed afterwards. 

• KVN: ~25% of invalid data due to time offset (1s OFF).

Tr: vdif data



• KVN: joined Mattermost last months. 

• Urumqi: Where are you during NMEs? 

• Noto: Where is Noto recently? (no feedback, log, ANTAB files). 

• Sardinia: Low amplitude in channel 7 (of 8) LCP. 

• Kunming: signal dropped with no apparent reason. 

• Tianma: Do you still need to send vdif and mark5b data? 

Summary from October–June



Summary from October–June

Green: success (10%). 
Orange: minor failures (46%). 
Red: failures during observations (29%).

100%



Amplitude calibration



• LOG files missing (no flagging possible!). 

• Lack of ANTAB files: 

• Many stations do not upload ANTAB files after experiments. 

• Critical in e-EVN.                      >4 months in regular EVN… 

• Notify us when uploaded! 

• Last e-EVN (18 June 2019):  
    LOG files (Bd, Zc, Ir, T6).  
    ANTAB files (Bd, Zc, Ir, Mc, T6, Tr, Jb).

Submission of ANTAB files



• In almost all experiments 

there are missing ANTABs. 

• Nt, T6, Tr,… 

• KVAZARs: 

‣ 0.0/999s fixed. 

‣ Long intervals between 

values (only TPIcal).

Submission of ANTAB files
∼1038 erg s−1 located inside star-forming regions with equivalent
star formation rates in similarly sized dwarf galaxies. Their
physical nature could thus also be similar, and FIRSTJ1419
+3940 might be associated with a source capable of produ-
cing FRBs.

Here we present European VLBI Network (EVN) radio
observations of FIRSTJ1419+3940 that provide the first
constraints on the source compactness, coupled with simulta-
neous searches for millisecond-duration bursts. We present the
observations and data reduction in Section 2. We describe the
results in Section 3, and their implications for the nature of
FIRSTJ1419+3940 in Section 4. Finally, we present our
conclusions in Section 5.

2. Observations and Data Reduction

We observed FIRSTJ1419+3940 on 2018 September 18
between 12:00 and 19:00UTC at 18cm (1.6 GHz) with the EVN,
involving a total of 12 stations: Jodrell Bank Mark2, Westerbork
single-dish, Effelsberg, Medicina, Onsala 25m, Tianma, Toruń
Hartebeesthoek, Sardinia, and three stations from e-MERLIN
(Cambridge, Defford, and Knockin). The data were recorded with
a total bandwidth of 128MHz, and correlated in real time (e-EVN
operational mode) at JIVE (The Netherlands) using the SFXC
software correlator (Keimpema et al. 2015). The data were
divided into eight subbands of 64 channels each, with full circular
polarization products, and 1 s time averaging. We also buffered
the baseband EVN data in parallel so that high-time-resolution
correlations could be produced afterward, if a millisecond-
duration radio burst was detected.

Furthermore, we simultaneously observed FIRSTJ1419
+3940 in the frequency range 1580–1736MHz using the
100 m Effelsberg telescope and the PSRIX pulsar data recorder
(Lazarus et al. 2016). We recorded with two summed linear
polarizations, achieving a gain of 1.5KJy−1 and a receiver
temperature of 25K. The total bandwidth of 156MHz was
divided into 10 subbands—each one further divided into 64
channels and recorded with 32-bit time samples. The ultimate
time and frequency resolution of the data were 40.96 μs and
0.2438MHz, respectively. Before processing, the subbands
were combined into a single band and the data were converted
to 4-bit samples to ensure compatibility with the PRESTO
pulsar analysis software suite (Ransom 2001).

2.1. Interferometric Data

We observed J1642+3948 as fringe finder and J1419+3821
(located at only 1°.3 from FIRSTJ1419+3940) as phase calibrator.
We scheduled a phase-referencing cycle of 4.5minutes on the
target and 1.5minutes on the phase calibrator, achieving a total
time of ∼4.5 hr on FIRSTJ1419+3940.

The interferometric data were reduced using AIPS8

(Greisen 2003) and Difmap (Shepherd et al. 1994) following
standard procedures. A priori amplitude calibration was
performed using the known gain curves and system temper-
ature measurements recorded individually on each station
during the observation. We used nominal system equivalent
flux density (SEFD) values for the following stations: Jodrell
Bank Mark2, Tianma, and the e-MERLIN stations. We
manually flagged data affected by radio frequency interference

(RFI) and then we fringe-fitted and bandpass-calibrated
the data using the fringe finder and the phase calibrator. We
imaged and self-calibrated the phase calibrator in Difmap to
improve the final calibration of the data. The obtained solutions
were then transferred to the target, which was subsequently
imaged.
We note that Tianma did not produce reliable system

temperature values during the experiment. Most of these
measurements failed, and the existing ones exhibited a much
larger scatter than usual. Therefore we used the nominal
SEFD for amplitude calibration. This typically produces a
satisfactory a priori calibration that can be further improved
during imaging and self-calibration. Tianma, however,
provides the longest east–west baselines in our array with
no equivalent baselines to compare with, and it also does not
have short spacings to establish a reliable station calibration.
In this case imaging and parameterization of source properties
by model-fitting is complicated due to the fact that some
source parameters may correlate with the Tianma station gain
(Natarajan et al. 2017).
Figure 1 displays the visibility amplitudes and phases as a

function of projected baseline length in units of observing
wavelength. The top panel shows the initial calibration, with
the Tianma data highlighted in red. The low amplitudes may be
consistent with a source that is very compact in general, but

Figure 1. Obtained visibility data (amplitudes and phases) for the phase
calibrator source, J1419+3821, after the original calibration (top) and in the
alternate calibration where the gain calibration of the Tianma station was
calibrated using a source model from only the stations with a robust amplitude
calibration (bottom). See Section 2 for details. Red dots represent data from the
baselines including the Tianma station. Blue lines represent the source model in
each case.

8 The Astronomical Image Processing System (AIPS) is a software package
produced and maintained by the National Radio Astronomy Observa-
tory (NRAO).

2

The Astrophysical Journal Letters, 876:L14 (7pp), 2019 May 1 Marcote et al.



Submission of ANTAB files
3/18 1/19 e-EVN …

Ef 0
Wb 0 -
Ys 3 0
On 0
Ir 0
Nt 10 40 3 -
Mc 0 3
Hh 0
Ur 0 0
T6 - 5 0
Tr 5 11 0 -

KVAZAR 18 6
Delays in days since ANTAB files were requested since 2018 Session 3. 
Multiple experiments from the same session are clustered in one value.



Median absolute error in gain calibration

Wb 

0.18
Bd 

0.11
Ef 

0.05
Hh 

0.07
Ib 

N/A
J1 

0.14
J2 

0.09
Mc 

0.13
O8 

0.06
Sr 

0.3
Sv 

0.3
T6 

0.2
Tr 

0.09
Ur 

0.3
Zc 

0.19

L band

Wb 

0.2
Bd 

0.10
Ef 

0.05
Hh 

0.06
Ib 

0.15
Ar 

0.07
Ys 

0.15
J2 

0.12
Mc 

0.06
O8 

0.07
Sr 

0.3
Km 

0.7
Sv 

0.07
T6 

0.04
Tr 

0.15
Ur 

0.12
Zc 

0.15
Nt 

0.11

C/M band



Median absolute error in gain calibration

X band

K band

Wb 

0.4
Bd 

0.2
Ef 

0.04
Nt 

0.7
Sv 

0.11
T6 

0.14
Ur 

0.2
Ys 

0.14
Zc 

0.2
O6 

0.08

Mh 

0.2
Bd 

0.3
Ef 

0.17
Hh 

0.19
Kt 

0.15
Ku 

0.4
Ys 

0.17
J2 

0.3
Mc 

0.14
O6 

0.3
Sr 

0.13
Ky 

0.17
Sv 

0.3
T6 

0.3
Tr 

0.17
Ur 

0.4
Zc 

0.17
Nt 

0.2



• Jodrell Bank: continuous Tsys. ANTABs. 
Fixes, fixes, and fixes… 

• eMERLIN out-stations: fringes and reliable data.              

Improving one problem at the time. 

• Tianma: high pol. leakage fixed.

Improvements achieved!



• Noto: unresponsive?    Log and ANTAB files? 

• Urumqi: Participation in Mattermost? 

• Tianma: Bad gain calibration (ANTAB info). 

• KVAZAR (+Ur): ANTAB file with good time sampling.

Need to Improve



• Join chat during NMEs and e-EVN runs 

• Station feedback (and detailed)! 

• Upload log files to vlbeer (every time less files…) 

• Upload ANTAB files to vlbeer after the observations  

(and check them beforehand, inform us about issues) 

• Update your local scripts (e.g. antabfs.py) 

• Be responsive to emails and provide feedback! 

Questions raised from Support Scientists


